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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent recording failure by 
specifying the time interval between the micro dot waveform and 
the middle dot waveform in terms of a cavity vibration cycle in a 
device for ejecting large dot ink droplets by applying a micro dot 
waveform and a middle dot waveform on a pressure generating 
element. 

SOLUTION: A print controller 1 is provided with a driving signal , 
generating circuit 9 for generating driving waveform signals including J 
a printing slight vibration waveform 13, a micro dot waveform 14, 
and a middle dot waveform 15. By applying a series of driving 
waveform signals continuously to a piezoelectric vibrator of a 
recording head 8 via an I/F 10, large dot ink droplets are ejected. At 
the time, the time interval T u.m of the micro dot waveform and the 
middle dot waveform is set in the vicinity of a value obtained from 
the formula T ^m=Tc x (n/2). In the formula, Tc is a cavity vibration 
cycle, and n is an odd number of 3 or more. Accordingly, generation 
of recording failure is prevented even in the case of recording a 
recording pattern of a high recording density. 
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Ky Kife^i: 5 KAKy hSt^tSr^Wlcffi^lg^ 
^■{zmui-^Z k iCfcot, 7 — Ky Y<T>-<-y9m* 

W y" n Ky hiffi^i: 5 KA Ky h&^wNfMffiBSSr. 
T(im = T c X (n/2) 

Tcli, *vt*y^-<MW)mM 
nfi, r 3 j u±<o&&. 

Km<$ < {i©ia{£{cfg Jt Ltc^k **H» tts^y^v? 
[if 2 ] §»*jJ i Kffi«6<7M y NStffift 

Ky HS»t5 KAKy hfeUtSr^WfwJE^^*^ 
^KlEPJn-t-Sw tirioT. y-v>Ky h©-f 

/ x^w p »a» ^> Htm J; 5 ufc-r ^y v 5 ^ 
k-tm mW}mmmmx± c?>7F&mmm±<z>mi* 

Pfl©ft £ (c^;^ L fc r i: k -f 5 v * v 5 * y h 5£ 

flWB-^y-n Ky HSEJBJ; 9 t&fc-£S*T- 

W^ftWMmmtk-^'ttn Ky I«RJK©^fWHIIH*, 

<K3£Ufcri:SrW«i:-t-S»*«i 3 ©fif 

twW-fett©^ y hi$;lE&i£g 0 

&m%kirzm*m4\zu®.<D4^?v~-y h^mmm 

go 

5BE;^£, IJUE^^ilLfc/X/i^PgBi-HI 

Ky hStf&i 5 KAKy h&^£ £M$WE^$g£jil 
^•^fpjp-f-Sr t(Cj;oT, 7 — v'Ky h©^ Vyjgfc 



(2) 

2 

y hSCIE»K»fc*5^-C, 

W y u Ky b&Mk $ K;v Ky hft^©Bf ffiiffllJg&efc 

\&^&L&ft^t£^r$mz.wife^iz^k*mwik-rz>4 

*^5WHCC*>S r. £ SrWRi:-t-5B!*JS6 ICIE*©^ 
vy v^y h^:is»^« 0 

k*&Wk1rZ>m*&.3\z. l &M<»'(>9*S~y hitler 
[»#*9] tufSEE^Ig^*^§r, «»^<0#«|*iSi 

8 ©tfr*L7MCf2$&©^ y^-^xy hxtiE^a. 
[$89!©P*|Bfct&93] 
[000 1] 

vy v?^y h5ttE»36Wc:Ba U 4$fc, Ky Mfctt»© 
20 SBfit®fe©^FASrRiihi-S«t 5^Ufct©{cg3-f5 0 
[000 2] 

syhsSe«a (BIT, EflkSUti^) t-f±, SfK 
©[S]±5rlll?>fci6, vY^oKyh, $K/wKyh, y 

-v=Ky h©j; o\^4 y-tmrnmrntez-fewmmnjis 
m— ©/x/PMpas*^etm$*5 ± 

t>©^ 5 fc-5, 

[0 0 0 3] wOE»S«fcfflv^e»4x5IE«^y Kti, 

Si, ^©E^sicjgaLfcyx/uBgpiiBt Sr^^r« 

[0 0 0 4] -t Lt> -?4 9u Ky hSr»j*i-«S»© 

/vKy hSr^fiJci-5fi*©>r^^*Sreta$-a:5 5 KA 
K y h»JKS:E« Lfc— *©W»«J!?«4g-S:BE^»4* 

[0 0 0 5] IP*,. 8E*«±t-^>f 7 n K y h 
«o S^-tcfi-^^y n Ky NS»^JE^^*T— MP 
t> 5 KA-Ky K^fe»-T5*-&{Cf±5 K A K y h&ff^ 

[0 0 0 6] 4fc, v-v'Ky hSrlB^i-S^a-fdtt, 
W^DKyh^t* Ka Ky hK»*afeR«j|c:BE* 
^^^PPAPi-^o C©^-&{c*d^T n -r-f^oKy 
h«E^Srfp*PLfcEmtt^©-^-f Ky hft»fc.fc3 

y h^SrPPAp-fS r. tt-«t •? , 5 KA K y h&^tc <£ 
oTfthm^^S^ V^riS©aSfiS KAKy hSc^Sr* 

so mxmni-itm&i. k> ^5. not, 7^?pk 
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[0 0 0 7] 

mmm&^&o t-rzmm] zcoxo^mmmmx 

H\ W 9 a Ky hmtkZ K/u Ky hSJ&i: SrJgg£#) 
tcTOp-f-^r fcK«fcv7-^Ky Y*Bffc?Z><DX% 
'f?BK'/h»»i5 K/u Ky h&fl$<0raM&*!>£S& 

KA-Ky htt^oWmiRINItt, IE»Hfc©WJt 

[0008] ip*,, z<D&Tfg\mm&m&mi. v-rtix l 

«5FA*rfti:S*TL* 5 = 
[0 0 0 9] r©|B«5FftSrWJt-f5fc«>, !2fi^&# 

/US PSSttK: 7 --:?Ky N<D-Y >-^?&£:n±ffl£-e:5 1* 
Gfcfctt^*— 8j@co/X/v^pgBfe(c:pi9-a-5 318© 

U\ #»«B©yX/i^MPS|Jtffl»#a©/X^HPSBl 
i©8$WIWIH«rjeit>-C!^$ Q 

[0 0 10] Ld»U<C*sb, wix6©IB»/-«* — i^KiJ: 

[00 11] M*.f£. rtubcofe^/^^-v^ioT^ 
* o Ky h«E*t 5 Ky H«JISi:©i*raraiH«:5£ 
«)fc^g-(C*5^T, l^g?^* — >\ BP*), 8f@cO/ 
X/wM P gP&K>f v ^ jft & et m Ufc ^ / X/vM P W> £ Wt 
^L, K3£LfcyX/ug3pg5Sr|^< / X/WHp^^f, 7 

DTL4 5^ti4 5 fcofc 0 

[0 0 12] #38?Hf±. ro±5ft»«Ki*T4S*i 

IB»^S^««i-5 r £ £ B ft k 1"5„ 
[0 0 13] 



(3) 

»t 5 KA-Ky h*}*£ftfiRft£EA«£S?-£3]fli 
P$P*>fcPtm$*-5J: SKijJU'fy? hiSIH 
^^nKy^iS K/v Ky h&jf?0l*li9llQnifr. 
T // m=T c X (n/2) 

IS T ti mil, v^f ^ a K y h feff^i: 5 KA- K y h ft 

10 Tcfi, t'y^ 

nl4> r 3 j Sl±(D^Wn 

[0014] ISsfcJS 2 fcWIi. t»*3§ 1 (CIEiK 

<D'T>'^v ? ^y hSifS^»tCt3^T, n& r 3 J fcK 

5o 

[0 0 15] g»*«3»cia«wt>rofi, »»«#-©ep*d 

fc/X/HHo -»©«»S0l2«*«r*MM- 
y" d Ky Vmtt 5 KA- Ky hfej^i: Srig^fttc 

-T JlS5r/ X/i/HD«B5*>e>ti:a$** J; 5 fc*^Lfc 
n Ky hftff^i 5 K/vKy f»«»©«HI0MIH4r. 

\S.X&Z> Q 

30 [0 0 1 6] sSfjfcJg4Ks3*fe<Ot><7>ti, 

MSiii-v^^D Ky httJ&©B&IHMHS«r, W^rt 

[0 0 17] BI*qi5^E«l©fc(0»±IWS«[^|R]PHSrT 
40 [0018] IS*«6 JdfE4fe(Dt>©tt, m&m%r<Oti)to 

\^£^xBW.'®MZfrz>E.tim.b. waiEtjmzmmi- 

k t>W 9 n Ky Sft^t 5 K/w Ky hft^i: 

5? K y h >- ^ }BSr y X/uF^ p b 6tm £ *5 <t 5 
ti«Lfc-f^ v^y hSJEflkSt«fc*S^T, ^-Y y* 
o Ky hSHBfc 5 K^Ky httJK©«HRJIH]BSSrti:lH^a 
jJ5^4 L4 v ^RSfcIS^ Ufc r. k Sr^m i: v ^ 
so *y h5«B«S£«-t?*>3. 
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[0 0 19] BI#3S7»cfB«tot«)ttl)WEMIW*sii: U 

[0 0 2 0] S»*5I8 fcE«©t>«)«:i»8B^A«fM*Sffl 
JHflfcS: t o r. i £#m<t i" 311*3? 3 lefEilt© 

[0021] if*^9 tcfg«cDtw»i, awaE*«^* 
i *>bit*3S 8 <Dfana»fce*©>r >-y 

[0 0 2 2] 

[ii©si©ii] jwt, ^ftwommmm* . ft 

>-y v?^ y hAR«Kfli-T*«>«>r Vy v 1 ^ y h 

-r-So mi^i:«t5{c % yyv-yfi, T'yy^nyF 

n-7 li/DV h^>-v?^2 L-C*> 
5„ 

[0 0 2 3] *W'Mm*<D^4? n 5 K 

/wKy K 7— i^Ky h<tf±, -^-fyn Ky K 5 K/p 
Ky K 7-v?Ky h ©AHKi-t© Ky h *Ml$tfr%<< V 
yfi*#*Bx.-0*3 Ky h 

[0 0 2 4] y«J >y=>>- ho-7 1 tt, fl-gB-f >y- 
7^-^3 («T, *»I/F3i:P5, ) #*r 
— B*#J»c:!B1S:1-5RAM4 £ x fBl^n ^y AS? 
$rfSttL-fcROM5 C P U^^/uXm^L Ufcffljflp 

y K8^tti£^5;fc»Wgg»ji£^<rJ§- (COM) §r$g£ 
i-4«ft«*3B±|Hll&9i:, «»S8&flr**\ TOJ-r — 
*fcX-3^T»H!$*LfcKy Y'<*-^<f-9 (fc'y h 

-T^y — 7x-xi0 («T, F*3r|5 I/F 1 Oil' 1 
5. ) i5rixtv^ 0 
[0 0 2 5] ^ I /F 3(±, Mx-t£. 

^f>sfs-r?>„ ifc, rco^as i/f 3 zmcxi^j— 

{%% (BUSY) *?TV J ^yS^ft* (ACK) * 

[0 0 2 6] RAM4I1 Si^y7r4A, <FlRk<y 
7r4B, ^^7740, Tkt$. m^L&^y-y 

§B I /F 3 LtSffi $*bfcEP«|-9*-^Sr-«F«>»clE 

Ky-^SrfBttU B*/<y7r4CttK? 

y-*&y=-K (fi?f?) t5r tic:J:»)#b^5PP^ 

[0027] ROM5i;ii > ^m^-^^m^n 
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5. 

[0 0 2 8] fMffiftS6tt:> «-a©W»S:1f 
?77 4ArtcDR]JSiJ-r f -^SrK^a-rt*^. dCDRJJM 
y- ^5rttL-Ctlfctf^- Kt*- ^5rW<^77 
4Btd|Etg$*5o Wf774B^^tiJ 
lfcH^-K7-!?^)|trU ROM5(dfEtS$ttX 

hf-W^7 7-f yy Mgc^£#f£b 
X, Kyh/^-yf-^lcSMtS. -t Lt> ffilffllgB 

^x— ^ SrttWv* y y r 4 C (cfEtt $-£3., 
[00 2 9] Lt, IE»— y K8©1 lelO^^ST'ffl 

7 4 C*»t>rt» I /F 1 0«rffltTJ[g&IB«^y K8t 
m7J£*b£, HJ*^y7r4Ci>6lti»©Ky 

Ky*— *tt«p|W]/«y 77 4 B*»e>?8ic£*U ^ccD^Pfl^ 
- Y7 ! —S'\z-r>\ l ^X(ommVmWfTir>m o 

20 [0030] mmm%^m^ 9 1±, ±te ufc «t 5 j-ie 

»«EJ»flr#Sr«4fe-t-5'b<0T?*>5. *mt»IB-e»±» 111 
6 ic^i- J: 5 }c v %i^ft$k&Mmr* 13, K j/ 

1 4W5 K/P Ky hJSJK 1 5 Sr^^. -r-< ^ o 
K y h jg£J^ 1 4 «fc t) t^iC 5 K/w K y hife^ 1 5 £12* 
U W?pK?h»»14J:0 fct9l=BJ^rt«ig»ft 
^1 3 SrBHUfc— W8s&frM%k 

[0 0 3 1] ~ - T?, W^ftMMWJtiiM 1 3 »i, 7 X/u 
§8PSI516 (HI3#Ra.) vy Sr^-rSfc*©^ 
30 -efc t) . y p K y 1 4 fi, -7-< y a K y h £> 

(0d^tf, ^3. 3ng©-(>^l) Sr/XA- 

y h&J^l 5f±, 5 K/^Ky S©-<v^jlS (^xff, 
1 0 n g©-T vyriS) 5r/X^pgpi 6*^nttB$-fr 

[0 03 2] Z Lt, *3IJfe^ffiT*(±, <t 5 

W^d Ky VttiLM 14 t 5 hVU Ky 1 5 t 

SrttttTBE»~.y K8 (IP*>, 3 
5 ) rttiot, 5 K^ K y hftj^ 1 5 

40 J;S-Y >yilS©m*Sr> 5K/vKyhSil5^|«f 

y — i?Ky hO-rvy-jffi (v/f y o Ky htfM >-?ffih 
5 K/V'Ky h©-r>^jiSir<D-g-fH5^2 OngO^y^ 

[0033] Jit*, z.<DmW}mmmz^^xit. tt- 

[0 0 3 4] 7°y V h^^i/>2(4, 15^9^*1 9 
+t^r«2 0i: > lE^-y K8 iSr-^A/T-ffi 

so [0 0 3 5] fcxk'Omffil 9 8:, m2iZ.7frt£ 
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&<9*- ? 2 1 tf&£;<Q o-y 2 2%ffrbffif&LXh 

<o. mum WM&.mm&<D-m) 2 3*t&m^y ks 

*Si§«9«1f 1 914, I5»*S2 3S:Mjfe3£*l6l-eib5E« 
*Siill^*|S]lc:^t!)$-tirS 0 

[0 0 3 6] 2 01^ gE»~- s/K8XO« 

-fV^*-h!Js'v?2 4^K«pr|g-efcoT^ KSBfl- 
2 5 (C^Sb g •? ft-tf fetufc=¥ ^ JJ y i?2 6 i:, IE 

7 t^iti7 0 -y-2 8 ioMfca!it*s*i, 

2 9 k , Wm-7°— y - 2 7 SrlHlte^-frS^Vw^^— ^ 3 
[0 0 3 71 r. y vtS«2 o -ei4, /Vv^^e— 
y yi?2 6 So BP*>, **yj/5?2 6te 

[0 0 3 8] ftid, Eft^jx K8fcov^TlttWt-5. M 
^LfclEfi^-y K8f4, E13^-r«t 5 tc. {»J;U4V7 
^^•y^^tj^SHfr^O-y— ^. 3 3 0>lK*ft^3 4^^ 
«5#^cOJE«fi»b^- 3 5 3 5 ) Sr-*«D 

Hn*»feff AUT»#«tftjg3 5 a tte*oWnti4 

-fr, roDMPilOcO^— ^ 3 3Wti (Tffi) {-»fc8S^-- 
y h 3 6 zm-S-tz kki>\c ##^5fe*3 5 a fc-tih, 
^aaijfcES^ 5/1-36 (Dffifcmmc^&fflfe-tZ 

[00 3 9] temmm^- 3 5 (4. ffiHft;3 7 £«A,t?# 
iiF*3S5S;®3 8 £flU3"Jl*3gBm&3 9 k &$Z£.lzmm Ltz 
S^roiifS^, Yy bBt$.®mz.ft&£itxB1£Vi 
iC®mL-Xffi}$,LXhZ> 0 -t LT, *fflrtg|5ll^ 3 8 t 
flaS"JrtgBmM3 9 i ©IR]k:*{fcJI«:-5-x.3 * t fc J: 9 , 

^miissi^ 3 5 tip*,. «5#^tbT-3 5) mm 

[0040] ffi,16=L=-y h 3 6 f4, ft£&ffl?j&K4 2 frffi 
K#EA/-C/X;U7°U- F43i #ttl£4 4 SrMWcfiWi 

[004 1] mf&Mf$LWL4 2 (4. y X/W7°u- h 4 3 Id 

%knk Lfc y x/i^bb □ a i 6 - 1 ^ti^nmm LXJE 
xmm*mxxmm£thtz.mk<D**\?T4 is.* 

W 4 5 k. &*Wr<< 4 5 k t> — SSKgil 

7S:j»i«ufcs«"c*>5 0 ^mmmmxa. ->y 

ii-Y V^4 7Srfl2j&U *ii-Y^^^4 7 (Oft ##[6] 

l:f B v ot^t^f-f 4 5Sr/X/^pg|5i 6©f 
&trt£Xm&L* *^rtfr^4 5t*I^y^l4 7 

*», *\ tTrM 4 5©-«tK:-f j^flti&au 6^esK 

u io-f 4 6 1 ttR*Mw©«asie«T?y x 
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ii-0^^4 714, ^fy^*- h y s/^2 4{dff?e$tt 

o . ft^isjofSBf^Afc^ 4 8 i&sjga-r 

[004 2] #tt«4 4 f4, / X/U7*u- h 4 3 £ I4S 

*MWfc/f5»SK^S4 2<oi&jj<Dmiz.mm&ii, y-=r 

^^S4 9 _klc P P s ^(Dmft+fo y w A Sr^tift: 
ffil5 0 k NJtaXLfc-SffiBt-efcSo tL 

T, *c\ ^7-4 4 5Kftfcl,tzMft<D*7-^U*ifc4 9 
io 5r^-y^^i/*PIUTffi««»^-3 5SrSSHS-r5fc 
»©7-f 5 > K« 5 1 SrJtJ^-f 5. 
[0 0 4 3] ±IE©*/«Sr#f SEfi^ jx K 8 T'f4. £E 

9. T^7^YU5 1 /4V X/vt-u— h4 3^flUte:}fBE^ 

^ -f 4 5 ©fls«[36Si|5aS-f5. Sfc, BE«^Sb^3 5 

^io^^E-^-f 45©flcaras««-t-5 0 ^-r 

[0 0 4 4] Z.<DX 5*«ritSr^r-f5E»^ sx 
T^ffl-e# 5 r ^ *s*a fcmrv ^5, 

[0045] Tc = 27tV" [ C (MnXMs) / (Mn 
+ Ms) ) xc] 

•e*)5-Y-y-— CKg/m4] T-fet), Mnli/X/V 

30 BBnSB l 6 KiJott 5 MsWy^il&ai 

4 6^*J«t5^-^-— ^yxtfcS. Sfc, f£-§-C(4^r^ 
ff^4 5 (JITJ^) cD^y-T^-YXy-;* [m5/N] 

[0 0 4 6] ^LT, r©ftfc*-3^-C*tHLfc#+ f 

r-w 4 5^<D4 >-^(Dm^mmmmT c (4. *mmmm 

T*{4^8 M s e c T'fcSo 

[0 0 4 7] r ©|E»-^ -y K 8 ©fcftflMft&Rtf 

[0 0 4 8] ^<Dmm^-y K8f4, iltetJ:^:, 
io •/7hl'v'^^5 4 > y y^[USS5 5, U-<^v'7^5 
6, ^-T -^^5 7&UfJEmS»>^3 5^S:S^T^5. 
$ ^(-, 0 5 fC^i-J; o td, ;titffly7 h Uy7^ 5 
4. 7 y*f-W&5 5. ^^fls'yy? 5 6, ^^yf 5 7 
SU'/EmSlii^ 3 5f4. ^t^'ti, mm^y Y8<D&s 
X/WBSPgSl 6-fetdi3:itfc^7 h u-^X^^S 4 A 
~54N, 7yf^5 5A~5 5N, U-^fri/y 
1-5 6 A~5 6N, ^.-Y -y^*^-5 7A~5 7N, JEEH 
WSalZ 5A~3 5Nd^«J5feLTfe5o 
[0 0 4 9] :offift«.9 KS-C'Tv^jKSrntttl^-lirS 
so fcf4 % $(IPg|56(4, Sgjg|oJB&7A»£>K>^n y^fg 
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% (ck) khr]»$*t, ep^x-* (s i) ©rt» a 

±{£ 1* y h ©f- * £ ffl*j./< ^7 7 4Ci^'>!i7/^ 
lii*->7 h u^^STF-S 4 A~5 4Ntt? 

h Uv^^TF-5 4A~54Ntty HSftfcfcfcf*, 

7 i^- 5 5 A~ 5 5 N^7 5/ f fit (LAT) 

A~5 5Nlt iX7 hW^?gf5 4A~5 4NKHr 
y h^ftfcEP^T*— ^Sr^y^i-So y^£tb7t io 

Wf-*\Z, lBW»T?Jb«U"<^/'7^5 6 > IP 
*>. ^v/7:?^ 5 6 A~ 5 6 NICMJhS. 
[0 0 5 0] &^yl'->7^i^5 6 A~5 6NI1 Rl 
^t*— r i j *Wy?-5 7as«ft 

5*^5 7, BP*> % y^Ht^5 7 A~5 7 Nicfp?jp£ 
*t, *-f 7 A~5 7N»i, S^EP^x— 

±0S8tt:Rtlgfcfc5. ftjs, %l^ J r-?&Mx.tt roj 
C0^£k:«\ *j-f£;-r5i#u-^/WV7^*T-5 6 A~5 6 20 

5 7NlCfi % «IMt#fg£|E|&9;5»k©^Ib&7&{f-§- 
(COM) asplMq&iXT*,*). ^^fyf^5 7A~5 
7N«itil:^5i, :©7^j/fi^5 7A~5 
7N(C^$^rtHmSKlT-3 5A~3 5Nlzmm$iM 

[0051] *±f£tr y v<r>^—9\cm^^xwm^m 

«*SrWJP$*fcJ5cbtf» fffl#PfS5 6 f±, 1 fy 

?5 4A~54Ni:tyhf5 0 fLt, ->7hU^ so 
^ : F5 4A-S4Ntf-^^tj/ KSJifcftbtf, 
7y^fi-g-SrPn*P$-lir5ri:^J:t). -try H£*ifcy*- 
*Sr7y^i*-fr, Rittftft?ffi£-frEtt&S(i-7- 3 5 A~3 
5NI:«$t5„ £t&»±, 1 fc'y h-foHJ^-^ar 

[0052] r«j:5{-, v^r-(±, mm 

-^l:J;otWt'#5 0 BP*>, EP^-^Sr r 1 j Id 

■f-s ^ t (c j: 9 mmmmm^tr&mmw]^- 3 5 kempt- «. 

EP^-r-^Sr roj lets; tfcitHBtbSB&fS* 

C0j±mtgft^3 5-^<omU&&±-t?>Z. b&X%5 0 

[0053] «ot, mmrnm^-*, eP3=rt$s«& 

^1 3« W * o K y h$t^ 14,5 K/V K y hfejg 1 

5M»jc$*-c«fW*fc^ip|^tiiu» G-mmw^i 3. 

14, 1 5*C>*JSL-TEP^7 f -^ro#f y HfcRjfc-f-S 
rirfci 9, #jS^fS#l 3, 14, 1 5 £jl^#jfcj£ 

3 5 fcBttPi-* ^ £ 7>-C# -5, 
[00 54] 0iJ*Lfi£ , El 6 tC^-T^JT'li, Pp^x-* Sr 
3tfy hWf-^Dl, D2, D3ia9«LTfc so 



/0 

9 , PP^X-^D 1 &EP4=rttt*g»jftfl? 1 3 t, gjsf=?* 
-?D25r-7-f^ p Ky hj&01 4K, fp^x — *D3 

UT, #r-^Dl, D2, D3$rigS^H1-5^£(c 

[0 0 5 5] 0Jx.fS\ W^f—f D 1 = 1 , D 2 = 
1, D3 = 0fcR^5£l?*rt*HBft»JBl 3 
*n Ky hfejgl 4 i: *SJEm^S)^- 3 5 IcEPiP StlT, 
/X/vgflPgB l 6^bf4-^-C^ci Ky V0<0?ffim±. 

^t"— ^ £D 1 = 1, D 2 = 0 , D 3 = 
1 £ , W^ftmmm.M 13t? K/v Ky h 

Wi5t /j5J±fl»^- 3 5 tcEPAp Sii, / X/uM p A 
1 6*»e>f±5 KA-Ky hO-f v^«*setffli-5. Fl« 
l-s *7-^5:Dl = l, D 2 = 1 , D 3 = 1 KWM-f 
5:i X'^ftWmWimi 1 3 t^-f y p Ky N&^l 
4^5 KA* K y h»Jg 1 5 £ iJSffiWfilb^ 3 5 fcPpiP £ 
ti. -e-f i^p Ky hjfi^l 4i-J;?.-<>'^jiS£5 K^ K 
y hftjgl 5tc«t5-f V^jS£^p±{±Jt N y — v'Ky h 
^$tl5. #7-?^Dl=l, D2 = 0, 

d 3 = o tc^^-f-s r t x'fti^ftmmmmt 1 3 

5KPpjp$tL, /X^PBPSB 1 6W^A 
BP*>, /X/U^Pgpi 6\CXK0iV1t^ >?<D&& 
&mffiWM$h-t-Z> a ^.tiicXVs /X/uMPgB 1 6<D-{ 

[0 0 5 6] IH7Sr#fiSUT, ^S-fe^Kov^Tp 

[0057] ^©En^rtasiiiStjgi 3(±, mmmmx 

fe5GND W^VO^ b'&ffi.mmW)W,tiL V 1 * -C— J£© 
«3E-e«ESr±#**SIBl*«»*6 0i:, «£«bff 
BiSttVlSr— ^B*Wfiy$-r5» 1 *— ^ KK* 6 l 
^SKllESbmfiVl^^GNDU^/WVO^T'— 

[0058] -t lt, ^mmmmxit. mmmmmmn 

Vlt GND l"</UVOt<DmtiL^V k p Sr, v^nF 
y hftjgl 4C*5jt51ftSVHMl:i^TiSLt 
mttilVHM^4 0%lcl£LXfe5o ^ 

i 6 o oPpjnNFiw (Tcm^fPfl) & 7 s e c \z 

IS^L-, Il*-/i/KSi6 1©EP» (ift»«fffi) 
2 /i s e c \Z&fc L> ^ 1 ^HS^ 6 2 cDftlSpB^fMJ 
(»*«FlW) ^7 M s e cii^LTfcS, 
[0 0 5 9] ^(DJ; 9^PP^^MSKl&^l 3 £J£l»g 
ib^ 3 5 KHliPi-S Z.tlzX'O, JEfligSbT- 3 5 Tj^m/i^ 
fcHXifS • ^ftfr-f 4 5 LfcttB^W ■ TO 

[0060] W^nKy bfeMl 4 {4, GND^ 

voi»e>Vw 9 vmmw.tiLV2i£.x<-j£<Dmix'mi£$:±. 
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-«WM«»i-5JB 2 KK* 6 5 -return 

»*ffiV2*»kJ&l <*>M*teV3*-C— j£©43E-CttJEt: 
T*£-fr3«2tt*ISSlt6 6 fc, JB 1 4>W*ffiV3t- 

j&*nfiM«-5 in 3 vm$t 67t, jb i ^p^mte 

V3*>pjGNDU"</wvo4-c— jgo&jK-cmEE&T®;* 

[0 0 6 1] i 1 LT> ^^fST'Ji, 
fiV2t GND l/^/VVOirOlSiVH^ (CM 6tffi 

ND U-^/WVOi: om-fiMV c /i SiftfiUVH/i IzM^ 
^^XWfcVXib'O , ftflc&Ktt, «{i^VH/iC06 5% 

8 m s e c^iS^LTfotJ, ^2*— ^KS*6 5 CO ft! 
*PBf Hijtt 1 ft s e c fcKLtfc !), 12 ;&m®tSi 6 6 
<0%lMl%mZl. 5^secl:t£LTfc5, 13*- 
^ K5SH 6 7 ©8Mwli#|SJtt 1 y s e c ICsSlJS' LTfo 9 , 
»3»«S*6 8 0EP»^WJJ±5. 4 M secl^gL 

[0 0 6 2] ' ? /i-?^ n Ky h W 1 4 ^Ef 

mm* 3 5 »cBttnrs t , us 2 3^m^* 6 4 cdtopk «t 

o TJEElSSibT- 3 5*sjR«SUX^^r tf^-f 4 5^K« 

ttffl^lCl^^ttS^iaoT, S<M (3. 3 
ng) co-T >-^M>4 5 fttffl-r-5„ 

[0 0 6 3] 5 h>Kyhifi^l 5lt GNDW</W 
0*^5 K/KHHi«(flrV4*-C— jeo«3E"C«BES:±#S 
*5» 3 70i > 5 K;Hgib^£V4£-5tB$ 

4/4> b G N D U^V- V0S X— 5£co&J6E-eftJ££rTf!$ 
5^4ftlS»7 2t 1 GNDU^/UVO?:-^^ 
}fT3^5*— /UKSI^7 3 GND^uvo^t, 

4 74t, ^2 ^romfl: v5&-£fl#ro«#i- 

5«6*-;VKS$7 5i > l2WHtV5^^GN 

ttSMK 7 6 t *» h 4 5 *'h© 2 o©-&7EMKStflS Sr&^T 
IBS LfcfS #(c J: o T»^Ltfc2. 0 
[00 64] *HJ£^fSXI±, 5 K/UHMM&V4 & G 
ND u^/vVOircoS'fftMVHM^BI L, fltriBcoW ? 
n K s/ 14tS K/W K y 1 5 ^Wi LTfP 

#PT3 rtlc J: 9 o£ffiT5 7- v>Ky hO^y^Ii^ 
2 0 n g t45 i 5 KSI^$}ttV^ 0 4 

fc, 312 4 J W®(4V5i:GND U-^A-VOi: cofl;{4MV s 

l*» «{43|VHMCD2 0%^^UTfe5o 
[0 0 6 5] SI 3 7 0 coTOPB#ffi(i 7 . 



(7) 

12 

5 m s e c (CiS^LTfcl? * S§4 ;P K£jH 7 1 CDR] 
ARNFra»i2 m s e c\Z^LXh<0. I4»lfi7 2 
(DP|WP^ra»±4 ft s e clC^5£LT*>5. ^5*-/l^K 

mm 7 Be>mamatt4u s e c ttSLtjjo, s§4 

*iSl7 4©M«f&1li4 s e c ra^Ltfc!),. 
M 6 *— KSKI 7 5 cDppjpBfPfSJfi 2 M s e c izmfe L 
Tfc 9 % JB 5fttt£* 7 6 ©MWlj:4 usecl^ 

[0 0 6 6] r co i 5 t£ 3: K/w K y hfeB 1 5 
io UHT- 3 5 £ , % 3 7 0 WPpjqfc «fc o 

xmWMWi^ 3 5 L-T^-y t*r >f 4 5 /WW U 

I4MI^7 2 0W*»ilJ:5JEmig» : f-3 5cr>#ft(C 
J;oTBg«Lfc=3r-y fcfv^ 4 5 &i|X*it£-ti\ rcD3r-f t* 

SB 4*5*3!*, SB6*-/uKS*7 SStfJBsiMte* 
7 6coTOp{cJ;oT, ^=^*^»ciSe<iffi(OSibSr-^ 

[0067] &mm% mttwsmitmi 

3, 7-f^DKyhS»14, ? h>Ky WIS) 

[0 0 6 8] ST. W^bH -y h JSJg 14i5 K/v K 

T'fi, W^dK -y hfe?^ 14t5 K/u K y 

t (OmfSmtk. BP*>, f 3»If*6 8©PMP»T^ 

7i^^3 3cfl;5*7 Oco^PM^ST'CO^^r, 3^ f 

x-f tgtb^^T c (*mmmmxi-±8 usee) <r>m 

1. 5f^T*fc2>ll. 5/isecl^LTfc5, 
[0 0 6 9] WT> wtoJ: 5^M&^cofflRSSr^»fcS 

30 [0 0 70] m 8 tt, ^ p K y h&fl^ 14i5 K/v 
Ky Kfe^l 5<0«FMIH]B(T/imSraEit«:*se>, 1 *«: 
m^^ — 3*ti:lU/'«^ — SODifctH^;?— V'. 1 

*j tt 5 te@^*tD wffi & ^-r m x t> z . 
[0071] rr-e, i*p±m/-?^— ^tit El 9 

(a) klTK-TJ: o iz, 8B<DS X/UfflQ&l 6&\Z9 — 

4>-? «©qtma-* 1 4 5 / X/uM P 1 6 Sr-^NrPfl 
»{C§J9g|x:T(r^o 3*etttJ^^ — ^fctt, EI9 
40 (b) ^-t-.t5fw, 8<@©/XVwffiP|Fi5 1 6fe(cpi9 

'VMaUl 6-4— 3&$fflfelcgjt)&>l-CV>5o SSQt 
tu^^-^tfi^ 0 9 ( c ) ic^npi;, ^fcgrgo 

/X/I/HP«5 1 6 tffl»#B©y X/WMPlBl 6i4>f> 

1219 (d) 8f@©y X/mflngs l 6ft(c 

so -0-^^4:qtmU4^/X/u|8PlF|Jl 6Sr^U, ^ 
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L/c/X/HWpSsi 6£B&< /X/HlflPgBl 6*^v — 

A-McrfBl 6£, — J&»*iB]ftfc:gi0IM."CI^5. 

[0 0 7 2] ftft^ l*P±f±S/<^->-tt, 4^* 
— ^©f>t?, UMZfro / X/ufflpgiS 1 6<£>fi]-S- (JW 
T, fEfik3gg£t^5) ASJft'bfiv^iatt^ — ve*>9, 
3 #'S:ffiA«*-^tt % flEftttgd* 2 # B >JEft/^ 

Oft, fEft&Ad* 2 # B ffit ^EfiK* - yffc *» . 

[0 0 7 3] 0 8 tctJ^TJi, 

roj , taj , rxj , rxxj cd4«Sw|e-§-t?* 

ltv^s. ia# roj ti^&#fc< &mt£%sm 

LfcriSrE^U IE* rxj l4Jt(R«j#<«)|E»^A 
*s»^UfciiSr**L» IE* Txxj \±^\z^<(D 
IE»TA*s»^^fcrtS:3K*i-S. fWffi«r$*s roj 

[0 0 7 4] MPBFfiiS4fePP^NFl-*5<t5¥*a 

^DfcH*>^>»c<7? K-y H St # £ £ 3 H £ T-<£> ¥-%H& 
<D~tX'&>Z>o mpbf# riooj oit-S-t;: 

f±. i&l 0 0I»t Ky bmttt>i4zC&Zbi:M$et 

[0 0 7 5] ^LT, mSiZyjkirXoic^ ±|Ebfcl* 
tttm^^ — ^-e(±, ^fflPST #m*S6. 5 M s e c(7? 

[0 0 7 6] 3*efctH'<*-VT?H:. IfcMWIHT m# 
6. 5-10. 5/isec CD^H-C'#'>0!Efi^&#£ 
tTI^Stf 5 . ^KBHTMm*Sl 1. 5 ft s e c 

[0 0 7 7] SEHetm^^-VCtt. f%mfflMT 
6. 5X^8. 5 m s e c K43V^TJt&#)#< WfE®:^ 
S^Mt, ^raraiBTMm*5 9. 5, 10. 5Rt)tl 
8. 5m s e c \Z.jS\,^Xg''P<Ds&&?f&:&±CX\t^ Q 
tLT« ^FMIHUIT m m*S 1 1. 5—16. 5mscc 

[0 0 7 8] 1 — >"C*«3\ ^WPiT m 

10. 5~12. 5jisec©^iil8. 5 St/ 2 
0 . 5 m s e c t -ClEft^fitffc < A#*E«*stT*.T 
fit, BsfUflWPBT m 6 . 5M1 6. 5 m 
s e clw^TJfctS5ft#<e0iE^F&;as$g£U ^ffflffl 
ST#m4l4. 5 m s e c i*fiflw#< 

^IHJWPHT/iin*S8. 5, 9. 



/4 

5, 13. 5M2 2. 5 m s e c CD^-te:fj;#'>CDiE 
[0 0 7 9] U-tfrb, E**flWSK<fc$S. lESlc: 

PSffiMRST m mdS 8 . 5 m s e c U±-Xhivtf &#KlE 

— >"t?tt, BSraWPHT m m;JS 1 o. 5 — 12. 5m se 
cM18. 5 — 2 0. 5 v s e c&mbtltz.HSmX'L 

[0 0 8 0] E»*ft*sjB</i5i: v 8E«*&© 

3S£1-5B*fflHI]fWT m mKJIJffltttfsgUxT <sri#» 

6. 5, 14. 5, 16. 5, 22. 5 m s e c <DW& 

limffi**}? T-jmhffiMT c ifJI?^LV^8 m s e c 
tel-9lix-CV>5 0 ^C*3 X 2 2. 5 m s e CCf*, f¥fl5/4> 
TAJ T?fct), #4?WfE^&La^DTt^ftV^ -e 

IEfik>FS^CT^5^%x.e 3 ix5o 
[00 8 1] tit, wWl*St^^^-Vfc*Jtt5IE 

1 6{wJ;o-CfE®:*ff yWr&izZiCZ zttlftfr^lt. 

[0 0 8 2] EP*», E»&fT*>fcWX/HH!Qtti 6{i 

30 4 7SriiDT^Odr-^ \f=r^ 4 5, 4 5 fribnWStitf 
eUlttfc^ PProffH«»jT-3 5, 3 5^?,©^ 
h — ^{Cj;oTrco^r-v t'^ ^ 4 5 

BmmmT 3 5 9 -rs - 1 k ± 9 , mm km 

[0083] ? v^fciotfi, 

«^iai!l»-*# < <et» /X/MSpg|5i 6^^«0 
40 4 4 5F*3W=>Vy*7-YT^^iOS±^-L., a-f, KyU 

[0 0 8 4] fLt, ^K>Jt SfclBfi^&SrdfcD^-arS 

(5l3f^F LV ■> 8 m s e c tt, BP*,, ^raiT<imf6. 
5, 14. 5, 2 2. 5/i s e cWf^tJIlltV^: 
i;o»e>, BffflUBPHT m miriibo^SWoilfftS 

so S„ r*U±, ^raPSTMmSr^^ra<Dfi(Jf ^{-^ 
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IS 

fe-TZ PU-a-p^r-Vlfr-^ 4 5, 4 5 frt><M&®<D 

[0 0 8 5] T/xm = TcX (n/2) 
wK^KJo^T, T^m [m s e c] fct. 7^#dK? 
SScJg 1 4 £ 5 hVW K y hifiil5 <0B#raraiH-C*> 5 „ 

tc [/« sec) «t» ^■^■^^mmmmx'h'o . n 

[0 0 8 6] *|HfiJgffi-ett, nS" T3j lCf*5g U 
PnlWTfimi:, *+l^-rififtJWWTc©iei. 5{g 
»CR3eUT*«. fc*S, *^fc*7M HEWITT c l±fo8 
use ctfcSWt', tWl. 5{gfil 2 s e c 
r©12iisecl;j5l^ll. 

m£ll. 5)isecrafLfc^-tlt MPBF 

P B F (Dm&l&l'^&ffflfSimT u mri* 14. 5 M s e c (O 
(MPBF=10) it)t>*atc:1B»^ASr'>J!c< 

[0 0 8 7] ;:X\ n £ r 3 J fCfg^LfcCOfi. -?<4 
^oKyhSE^UiS K/v Ky 1 5 £ £r£Ett£ 

[0 0 8 8] BP*>, 7— v>Ky hSrPtffi^-frS^^fi, 
T^T ^ n K y hife^ 1 4 ©fWJP&©S§©g£bS:;flJffl LX 
rco^e^ftJcfco-C? K/wKy NtfMv^jffi© 
lix)5**©Iit?fc5 1 0 n g t. *) k£< ft 5 <fc oiz 
UT^S. ^Lt, B*MWIHT|tnii6S|K*vfff-CU*5 
t. ^SlSI&cD?a**S^Et>V^-C*U*l/\ -^-fy n Ky h 
ft«14H K/w K j/F»15t SrEMlP LT t>#*© 
Ii0^ttt1?*5 13. 3 ngOWf y 

<t5:t«C<i:5„ Sfc, ESUHJWfcjetf-CL* 
[0 0 8 9] ZCDXoiZ^ f%r$WlffiT vm***^* 

\z y -ry >"$'<Dmmmm*fa±.£-i£zz}:&X'£?) 0 
[oo9o] tp^ftummmt ntvoPK 

y hStfgl 4irWNfM^|iS^oV^TlfeWi-5 0 
HXfi, W^WSmSfofeM 1 3i-7^f^D Ky hft^l 
4 4: 5 K/w Ky NjgtflS 1 5 £ ORHQIRfflR. gp*,, ft l ft 
tt^Si 6 2 ©RlJPil*T^*> C>SB 2 3teS5^ 6 4 ©MP 
mt&f-J 5 ^y'*tr©8#W$r^5 0 /i s e c Kfg'JtLT 

[0 0 9 1] :o9*rtilg»tti|?13iv/f?DKy 



(9) 

K y 1 4 £ 5 K/U Ky httJg 1 5 ©PfRBBflPST y 

■immmwT c tfaiac^uv^s *z s e ^m^wn^t^ 

X.£>*1,5„ 

[0092] zzx\ *mnmmx^ ^p%mwaoi& 

m 1 3 £ -?4 ? a K y h&7F2 1 4 ©B#fflfflPH4r, ep^rt 
Wmm&\ 3fcJ:5fi»©K#$:Sttfci,ve/*fc*< 
SxAfi LT^S, 071^^51=, ^©B$ 

io mnRRSrS 0 m s e c fcfSM£LT*>5. 

[0 0 9 3] ^0«rWWPHfc§8U, JifEUfcJ: 12 

T c il5(Jf U^8a s e eft. J.frWiCfi, HI 8 ©4§ 
-a" -tHHin^ 6. 5, 14. 5, 22. 5/isec©IS!f 
P^WPS{-fcV^T?atv5i:#x^^^ 0 ^ HI 8 (Digs 

&\zt±* mmmmtf 22. s^ec comm^tt 

tv^S, itttt, ±ffib/c:J;5fc. B$Dllinii^<<es 

20 [00 94] Z<Dtztb. ^©22. SMsecH^f-t 
tf 7 1 W tgibJlM T c > 3 0 . 5 m s e c td^fWW 

®<D&m±%st°mmx*$ % t^ithnz* got, ^ 

ftWimWiteM 1 3 t-v-T ^ n Ky h 1 4 ©^PflFflPH 

^KyhS»14 (-^-fynKyh) ^■^^-fic^rtf 
^rlWIWHIttW 3 xt cU±t^^^Z. ttfXZZ> 0 &W 

4«o«FWWHIS:3XTcEi±^R3ei-5^i:^J;0, ft! 
30 ¥rtttStSM&& 1 3ti5JHBo*fS:<i:< UTW^ 
n Ky h^l 4fci5-<>'^}g}©PJ:tHSr^§*5r 

[0 0 9 5] fc*s» *|^lft»»-C»±, £E^J^^*^^, 
SKi^ =3r ^ K ^ -f - WJE*P5] £ ttE^-T 5 *r&] »=EE* 
(£3 7^.t^F*3gpmH3 8, 3 9 5r«S UfcV>t>^6 d 3 

1 «HB»*- KO«#4ftlB»-T- 3 5 Id J: oTM Lfct 

*[S]tcffimfl£3 7St/rtg|5m<13 8, 3 9 5:iiLfc^ 

d 3 3mmm^- vomwrnm**. tt^mm 

[0 0 9 6] Lt, ^tgid^e- KO*»«tig«|^-3 5 

9! ^^ffit&^e- K<o»#ttfi»-?- 3 5 (cigffli-^ - £ 

[0 0 9 7] Sfc, *3Btt«T?«:^"f y o Ky 5 K 
A-KyK Ky h £IE«lUfciJS, t>*>5A,wHb 

so (D&m&WKtstfZJ >><? V*. y hS;IS»^y K*»bet 
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ti% Yy h©*#S»4<Wrtc|»SS4x5fc©-C»±/j:v^ + 
#IBSgl3HttW ^ n Ks/K 5 KA'Ky K 7 
- v> K 7 h©3 nm<V h StfPtOJWcilRjg £ cd 

[0 0 9 8] 

[0 0 9 9] 1 S.O J »*3S 3 Rtm ** 6 

**7,Rtf§tjfc«8 fclEiWHSWli: J.*ui» £ 1> 
-?4?uYy YWfrh 5 K/w Ky bfeMk fcitiB&ft.cffi 

is hS:f2fis^«}c:*DV^T. -v-r^n Ky h&M 

Y^Yy hft^co^mmRRS:, t'yVMIWIIffl 

raw-e£ c 5 * &u#ra m ±<o mi * ra ©ft $ k r« l it 
[0100] zcotctb, temasBttfim 

[0 1 0 1 ] »*«2fc|5«©«M.:: itttf. n£ 
r 3 j ic®fe1-z,ztiz£<0 ^ 5K/PK?hWo^ffi 
WRIT /im^^tff-f Stb/l^T c © 1 . 5 fgtcfc 5 
<OX\ -?4>7u Yy Ytimk 5 K/w Ky hiSff^i SrittSe 

-v?Ky h*Efti"5*&fc*st^r. Ky h& 

^cDHlAP^cD^Sigi&Sr 5 h>Ky h«M Vy-jfficoqiffl 
t*Jffl-*-5w«t*s-C#» 9— 5?Ky HESWtlsit 5 5 
K/V K y h OUSr . 5: Yjv Y y h Sr^-eE*-*" 5 BR 

©a*i«9 t>#<i-?.r tjjs-etSo ^ox. -rvy-jffi 

©fi*«SllS:J!SffSri^X'#, «l£<^Kyh&©E« 
[0 10 2] »#*4:feJ;tf»#«5fcEf*0»!»fcJ: 
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